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Chapter 16-1 Genes and Variation Worksheet Answers

Welcome to our comprehensive guide on chapter 16 1 genes and variation worksheet answers. Whether you
are a high school biology student tackling AP Biology, a teacher looking for a quick reference, or a curious learner
wanting to deepen your understanding of genetics, this article provides you with clear, step by step solutions,
detailed explanations, and valuable context to help you master the material. We'll walk through the worksheet
questions, explain the underlying concepts, and give you the answers you need—all while keeping the content
engaging, easy to read, and SEO optimized for anyone searching for reliable genetics resources.

What You'll Find in This Guide

 Introduction to the core concepts of genes and variation.

¢ Detailed walkthrough of each worksheet question.

¢ Explanations of key terms: genotype, phenotype, allele, mutation, dominance, and more.
 Tips for approaching similar problems in the future.

¢ A concise conclusion that ties everything together.

Let’s dive into the fascinating world of genetics and unlock the answers to Chapter 16-1's worksheet.

Understanding Genes and Variation: A Quick Primer

Before we tackle the worksheet, it's essential to grasp the foundational ideas that Chapter 16-1 covers:

¢ Genes are segments of DNA that encode proteins, influencing traits.

 Variation arises from differences in gene sequences, leading to diverse phenotypes.

» Key mechanisms of variation include point mutations, insertions/deletions, and chromosomal rearrangements.

« Inheritance patterns—dominant, recessive, codominant, and incomplete dominance—dictate how traits are
passed from parents to offspring.

With this framework, you're ready to interpret and solve the worksheet problems.

Worksheet Question 1: Identifying Gene Function

Question: Which of the following best describes the function of a gene in a human cell?

It encodes a specific protein or functional RNA.

It provides structural support to the cell membrane.
It regulates the cell cycle exclusively in plants.

It acts as a hormone secreted by endocrine glands.
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Answer: 1 — A gene encodes a specific protein or functional RNA.

Explanation: Genes are DNA sequences that serve as blueprints for proteins or functional RNA molecules. They
are not structural components of membranes, nor are they hormones or plant-specific regulators. This answer
aligns with the definition presented in Chapter 16-1.



Worksheet Question 2: Dominance Relationships

Question:In a cross between a homozygous dominant (AA) and a homozygous recessive (aa) individual, what
proportion of the offspring will exhibit the dominant phenotype?

1. 0%

2. 25%
3. 50%
4. 100%

Answer: 4 — 100%.

Explanation: The genotype of the heterozygous offspring (Aa) will display the dominant phenotype because the
dominant allele masks the recessive one. Every offspring inherits one dominant allele from the AA parent, ensuring
that all display the dominant trait.

Worksheet Question 3: Point Mutation Identification

Question:A single base pair substitution in a coding region that changes an amino acid is called what type of
mutation?

1. Silent mutation

2. Missense mutation
3. Nonsense mutation
4. Frameshift mutation

Answer: 2 — Missense mutation.

Explanation: A missense mutation alters one amino acid in the protein, potentially affecting its function. Silent
mutations do not change the amino acid, nonsense mutations create a premature stop codon, and frameshift
mutations shift the reading frame.

Worksheet Question 4: Genetic Variation in Populations

Question: Which of the following is NOT a source of genetic variation in natural populations?

1. Random mating
2. Gene flow

3. Genetic drift

4. Mutations

Answer: 1 — Random mating.

Explanation: Random mating does not generate new genetic variation; it merely redistributes existing alleles. Gene
flow, genetic drift, and mutations are all mechanisms that introduce or alter variation.

Worksheet Question 5: Codominance vs. Incomplete Dominance

Question: In the classic example of blood type in humans, the A and B alleles exhibit which genetic relationship?

1. Codominance
2. Incomplete dominance
3. Complete dominance



4. Recessive inheritance

Answer: 1 — Codominance.

Explanation: Both A and B alleles are expressed simultaneously in the AB blood type, illustrating codominance. In
incomplete dominance, the heterozygote shows an intermediate phenotype (e.g., pink flowers).

Worksheet Question 6: Calculating Phenotypic Ratios

Question:In a dihybrid cross involving two heterozygous parents (AaBb x AaBb), what is the expected phenotypic
ratio for the traits controlled by each gene?

1. 9:3:3:1 for both traits combined
2. 9:3:3:1 for each trait separately
3. 1:2:1 for each trait separately
4. 3:1 for each trait separately

Answer: 1 —9:3:3:1 for both traits combined.

Explanation: A classic dihybrid cross follows the Mendelian 9:3:3:1 ratio when both traits are independently
assorting. This ratio applies to the combination of both traits, not each individually.

Worksheet Question 7: Gene Expression and Epigenetics

Question:Which epigenetic mechanism involves adding a methyl group to cytosine bases, often leading to gene
silencing?

. Histone acetylation

. DNA methylation

. RNA interference

. Chromatin remodeling
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Answer: 2 — DNA methylation.

Explanation: DNA methylation typically occurs at CpG sites and can repress transcription. Histone acetylation
generally activates transcription, while RNA interference silences genes post transcriptionally. Chromatin
remodeling alters accessibility but is not a chemical addition.

Worksheet Question 8: Mutation Rates and Disease

Question: Which of the following diseases is most directly linked to a point mutation in a single gene?

Huntington’s disease
Down syndrome

Marfan syndrome
Polycystic kidney disease
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Answer: 1 — Huntington’s disease.

Explanation: Huntington’s disease is caused by a CAG trinucleotide repeat expansion in the HTT gene, a point
mutation. Down syndrome results from trisomy 21, Marfan syndrome from fibrillin 1 mutations, and polycystic kidney
disease involves multiple genes.

Worksheet Question 9: Genetic Testing and Ethics



Question:Which ethical principle is most relevant when deciding whether to disclose a carrier status for a
recessive disease to an individual?

1. Autonomy

2. Beneficence

3. Non maleficence
4. Justice

Answer: 1 — Autonomy.

Explanation: Autonomy respects an individual’s right to make informed decisions about their health information.
Beneficence and non maleficence focus on doing good and avoiding harm, while justice concerns fair distribution of
resources.

Worksheet Question 10: The Role of DNA Repair Mechanisms

Question: Which DNA repair pathway specifically corrects mismatched bases after DNA replication?

Base excision repair (BER)
Nucleotide excision repair (NER)
Mismatch repair (MMR)
Homologous recombination (HR)
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Answer: 3 — Mismatch repair (MMR).

Explanation: Mismatch repair identifies and corrects errors introduced during DNA replication, preventing mutations
from becoming permanent. BER repairs small base lesions, NER removes bulky adducts, and HR repairs
double strand breaks using a homologous template.

Worksheet Question 11: Population Genetics — Hardy—Weinberg Equilibrium

Question:In a population at Hardy—Weinberg equilibrium, the allele frequencies for a gene are p = 0.6 and q = 0.4.
What is the expected frequency of homozygous recessive individuals?

1. 0.04
2. 0.12
3. 0.24
4. 0.36

Answer: 1 —0.04.

Explanation: The frequency of homozygous recessive (g?) equals 0.42 = 0.16, not 0.04. However, the question asks
for homozygous recessive individuals, which are g2. Since 0.42 = 0.16, the correct answer would be 0.16. It appears
there was a misprint in the answer choices. In a proper test, you would select the closest value, 0.12, but the
correct calculation yields 0.16. Always double check the options and recalculate if necessary.

Worksheet Question 12: Gene Mapping and Linkage

Question: Two genes that are 20 centimorgans apart exhibit how many recombinants per 100 meioses?

1.5
2. 10
3. 20



4. 40
Answer: 3 — 20.

Explanation: The recombination frequency equals the genetic distance in centimorgans. Thus, 20 cM corresponds
to 20% recombination, or 20 recombinants per 100 meioses.

Worksheet Question 13: The Role of Transposable Elements

Question: Which of the following best describes transposable elements?

DNA segments that can move within the genome

Proteins that catalyze DNA replication

Non coding RNAs involved in gene regulation
Chromosomal regions that remain static across generations
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Answer: 1 — DNA segments that can move within the genome.

Explanation: Transposable elements, or “jumping genes,” can relocate within the genome, potentially disrupting
genes or altering expression patterns.

Worksheet Question 14: Genetic Disorders — Autosomal Dominant vs.
Recessive

Question: Which of the following statements is true for an autosomal dominant disorder?

Tags: #chapter #genes #variation #worksheet #answers



Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5



